Abstract. 2014 Pitting corrosion has been studied for more than 5 
Introduction
Pitting corrosion can be stimulated by the addition of chloride ions to acidic or neutral so- lutions. The presence of inclusions like sulphide [1] [2] [3] or oxide inclusions [4] and of carbides precipitates [5] in stainless steel increases the susceptibility of the steel to pit formation. The local distribution and size of the precipitates and the structure of the surface are of vital importance in predicting the corrosion behaviour of stainless steel [1] [2] [3] [4] [5] . Many [10, 11] or of precipitates [12] have been investigated by air STM. The atomic structures of passive films on austenitic steel [13] , on pure iron [14] or on Fe-Cr alloys [15] Both air AFM (Fig. 1) and SEM (Fig. 2a) (Fig. 2a) and show that the particles on the surface are enriched in chromium. The mapping of OKa is not shown because the OKa has the equal intensity all over the surface. XPS spectra were recorded on a polished and etched sample before and after argon ion bombardment. No peaks other chromium, carbon, iron and oxygen were detected. Figure 3 presents the spectra of carbon before (Fig. 3a) and after ion bombardment (Fig. 3b) . Figure 4 presents the spectra of oxygen before (Fig. 4a) and after ion bombardment (Fig. 4b) . Contamination formed on the surface sample consists mainly of forms of carbons and oxygen. Before argon ion bombardment, three main peaks composed the Cls spectrum, one at 284.6 eV (C-H), another at 286.3 eV (C-OH) and another at 288.2 eV (COO-) . Two main peaks also composed the Ols spectrum, one at 529.8 eV (02-) and the other at 531.5 eV (OH-) and the weak peak at 533.0 eV correspond to H20 species. As presented in Figure 3b , the main form of carbon on the surface after ion bombardment was of a carbide type with a binding energy at 282.3 eV. Figure 4b indicated that only trace of oxygen in oxide form remained on the surface after ion bombardment. All these attributions are in accordance with the literature [19] [20] [21] [22] . Thanks to EDX and XPS analysis, we can conclude that the particles were in fact precipitates of chromium and that carbide is present on the surface. Chromium carbide formed during the heat treatment of the steel has been frequently reported in this type of stainless steel [5] . Our precipitates are undoubtedly chromium carbide. This fact will be demonstrated by Auger mapping in a future publication. Even without etching, as shown in Figure 5a , the polishing already revealed the presence of these precipitates. This was due to the fact that chromium carbide is harder than the martensite phase.
AFM in electrochemical cells was run on the two types of samples: polished samples, and polished and etched samples. Sequential images of the same surface were recorded during the increase of the applied potential. Figures 5 and 6 show the surface of a respectively polished and etched sample before and after the electrochemical experiment. The pitting corrosion was initiated only on the precipitates. After the experiment the precipitates were no longer visible and pits in the shape of these precipitates were observed (Figs. 5b, 6b) Figure 7 shows more precisely the evolution of a surface of a polished sample during an electrochemical experiment. An area with a carbide precipitate clearly visible on the surface was chosen (Fig. 7a) . The height of these precipitates is between 5 and 10 nm. During the increase of potential from a corrosion potential at E = -700 mV to E = 1.2 V the surface was sequentially imaged. Figure 8a presents the temporal evolution of the potential during the experiment and Figure 8b the same as that shown in Figure 7a , which was recorded in Steranios solution without any potential. At 650 mV, starting from the boundaries of precipitates, a substance seemed to grow out of the precipitates forming peaks. At 800 mV, this phenomena was enhanced and the potential was held to follow this phenomenum (Figs. 7b, c, d ). The peaks continued to grow in height but their bases were always restricted to the shapes of the precipitates. As the potential was ramped up to 1.2 V the peaks disappeared, probably by sweeping away by the tip, leaving pits previously hidden by the peaks (Figs. 7e, f) . The precipitates were replaced by pits of the same shape. Figure 9 presents sectional views of the images 7b and 7f. During the electrochemical experiment corresponding to Figure 7, types of defects will be examined.
